Recent seismological studies suggest that the amplitude attenuation of S waves in the lithosphere may be primarily due to scattering by its random inhomogeneity. There is, however, a disturbing discrepancy between statistical scattering theory and observation with regard to the asymptotic frequency dependence of Q-I in the high-frequency limit. Although the observed Q-I decreases with frequency above 1 Hz, the usual mean wave formalism predicts Q-I of media with random velocity 
only the maximum amplitudes of S wave phase on bandpass-filtered seismograms. Forward scattered S waves, which are strong in the high-frequency limit, may arrive nearly simultaneously with the primary S waves because they have close propagation directions and close propagation velocities. Practically, we should not consider that the energy loss due to forward scattering is observed. Regarding scattering into only the backward half space as energy loss, Wu [1982] We remember that modeling the S wave propagation in the lithosphere by the scalar wave equation is too simple; we neglect SP conversion scattering and effects of spatial derivative of elastic coefficients. The principal nature of amplitude attenuation in random media, however, will be mathematically well described by this simplest modeling. We assume that s 
COMPARISON OF STATISTICAL AVERAGING METHODS
In the mean wave formalism, we imagine N experiments of impulsive wave propagation through random media; waves qb are generated under an identical initial condition, when the duration time is assumed to be one or two times as long as the characteristic period. The mean wave (q b) is defined as an ensemble average of waves qb. We schematically illustrate a temporal change in waves in each medium in the high-frequency limit (ak >> 1) in Figure 2a, fluctuations at any hypocentral distance. We calculate Q-• from the gradient of the regression line for the plots of the maximum amplitude versus hypocentral distance. Therefore, the usual mean wave formalism is not applicable to the amplitude attenuation measurement of impulsive waves such as seismic waves, especially in the high-frequency limit.
We may say that impulsive waves are averaged after shifting in time so as to arrange the wave peaks in a line, as illustrated in Figure 2b, 
eS ( We solve (14) adopting the binary interaction approximation in the mean wave formalism; it may also be called the first-order smoothing method, a general method for treating such a stochastic wave equation. This approximation is equivalent to the simplest approximation based on the Dyson equation in the formal perturbation method, well known as the renormalization procedure in theoretical physics, which retains only the first term of the mass operator [Frisch, 1968] . The validity of the mean wave formalism does not require any restriction on dimensions of the region occupied by the random inhomogeneities.
We decompose the wave 60 into the mean wave (60) and the fluctuating wave 6o' as 6o-(O0) + O0' and Table 1 
where k0 is the wave number of the primary plane waves. Coda wave excitation is the most typical scattering phenomenon of seismic waves. We can estimate the intensity of backward scattering g(rr) from the coda wave excitation analysis, supposing that S wave energy is radiated spherically from the source and that coda waves are single scattered S waves by scatterers distributing homogeneously and isotropically in three-dimensional space [Aki and Cheuet, 1975; Sate, 1977] .
For the von Karman autocorrelation function of order v, substituting (19) into (24) We need more complete measurement of Q-l of S waves in frequencies lower than 1 Hz and more precise measurement of the intensity of backward scattering in the coda wave excitation analysis. Of course, we need measurement of Q-l of P waves, too. And we suggest the regional study of the inhomogeneity in the lithosphere in relation to the tectonic activity.
We simply applied the theory of Q-l for scalar waves to the observed Q-l for S waves in this preliminary study. We We have shown the inadequacy of the direct application of the usual mean wave formalism to the seismological measurement and constructed a new statistical averaging method appropriate for it; however, we note that there may be a way to measure the inhomogeneity of the lithosphere according to the usual mean wave formalism.
